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霉 Phomopsis sp.A123 的次级代谢产物，为罕见的去乙酰真菌环氧二烯类化合
物，结构十分新颖，具有较好的抗肿瘤活性，是新药研究的热点。本论文以诱
变后获得的 Phomopsis sp. A818 菌株为出发菌株，进行摇瓶和发酵罐培养研究。 
以 PD 培养基为基础培养基，通过单因素实验对影响去乙酰真菌环氧乙酯
积累量的主要因素进行了研究。同时采用 Box-Behnken 实验设计和响应面分析
方法对这些主要影响因素进行了优化，从而确定出 Phomopsis sp. A818 发酵生
产去乙酰真菌环氧乙酯的 佳基础培养基组成：麦芽糖（111.4 g·L-1），马铃薯




采用 Braun 发酵罐对 Phomopsis sp. A818 进行发酵培养，考察了流加物质
和流加方式对去乙酰真菌环氧乙酯积累的影响。同间歇发酵相比，分别流加麦
芽糖和马铃薯煮汁均能提高去乙酰真菌环氧乙酯的积累量。采用前期恒速流加
马铃薯煮汁同时变速流加麦芽糖控制糖浓度在 30-40 g·L-1 的联合流加方式对去
乙酰真菌环氧乙酯的积累具有较好的促进作用， 终去乙酰真菌环氧乙酯积累
量达 184.0 mg·L-1，为间歇发酵的 4.64 倍。 
后，使用前期实验所得的培养基及发酵策略进行了 50 L 发酵罐的中试实
验，中试实验中去乙酰真菌环氧乙酯积累量达到了 157.5 mg·L-1，该产量已达到
生产的要求，表明了实验所得的培养基及发酵策略具备工业生产的可行性，为


















Natural products from endophytic fungi (mainly secondary metabolites) have 
been considered as prolific sources of novel medicinal compounds which have 
biological properties, including antibacterial, antifungal, anti-inflammatory and 
especially antitumor activity. In order to avoid killing the host tissue, the bioactive 
substances from endophytic fungi usually have lower cell toxicity. The beneficial 
productions from fungal endophytes have been payed more and more attention.  
Deacetylmycoepoxydiene (DAM) is a novel bioactive metabolite got from a 
mangrove endophytic fungus phomopsis sp. A123. It would become a new type of 
antitumor agent because of its novel structure and remarkable antitumor activity. 
However, the present yield of deacetylmycoepoxydiene is too low, affecting its 
application in production. 
In this work a Phomopsis sp. mutant A818, which was derived from Phomopsis 
sp. A123, was employed to produce DAM. In order to improve the yield, the medium 
composition was optimized, and the fermentation strategy was systematically studied. 
Potato dextrose (PD) culture medium was selected as the basic medium. Through 
a one-factor-at-a-time method, the main variables (carbon source, nitrogen sources 
and sea water) affecting liquid fermentation were investigated. Statistical analysis of 
the variables by employing Box–Behnken design and surface response methodology 
on DAM production indicated that the optimized basic medium contained 111.4 g·L-1 
maltose, 115.3 g·L-1 potato steep liquor in seawater at 10.15 % (v·v-1)salt 
concentration. 
The effects of vitamins, amino acids and inorganic salts on DAM yield were 
studied as well. The results indicated that biotin, calcium pantothenate, VB1, VB12, 
Histidine, Isoleucine and Mg2+ were effective to increase DAM yield. 
In order to evaluate the influence of different feeding strategies on DAM 
















5 L Braun stirred bioreactor. Compared with batch fermentation, DAM production 
was significantly improved by feeding potato steep liquor or maltose. By maintaining 
a constant maltose concentration (30-40 g·L-1) and feeding of potato steep liquor at a 
constant rate, a high DAM yield of 184.0 mg·L-1 was achieved, which was 
approximately 4.64 times higher than that obtained in batch fermentation.  
Finally, the fed-batch cultivation of Phomopsis sp. A818 was carried out on 50 L 
fermenter based on the optimized basic medium.The maximum yield of DAM reached 
157.5 mg·L-1 which reached production requirements. The scale-up cultue on 50 L 
fermenter laid the foundation for industrial production of DAM. 
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显示仅 2007 年，全世界有超过 1200 万的癌症患者，因癌症所引起的死亡人数
达 760 万，占全世界死亡总数的 12.5％[1]。随着世界人口的增长及老龄化的加
剧，恶性肿瘤将会在未来 30 年内成为第一大病因，预计到 2050 年，全球将会











1.1 海洋微生物天然活性物质的研究概况  
海洋面积占地球面积的 70 %，其区域环境具有多样性和特殊性。海洋特殊
区域生态环境共同造就了海洋微生物种类的丰富多样性和特殊性。一般认为目





















构的生物活性物质。对现代海洋生物活性物质的研究始于 20 世纪 60 年代，兴
起于 20 世纪 80 年代中期[6]。美国是 早开展海洋生物活性物质研究的国家，
随后各国学者相继开展了海洋生物抗肿瘤、抗病毒、抗真菌、抗心脑血管病、
抗艾滋病等活性成分的研究。迄今为止，全世界范围内从海洋动植物及微生物
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